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isotopes and charcoal abundance, and to interpret these findings in terms of
management goals. Fossil pollen data from Malahlapanga show transition in the
9th Century A.D. from a nutrient-limited grassland, in which C4 grasses were the
dominant and competitively superior plant form, to a water, fire and herbivory
limited semi-arid savanna, in which C4 grasses and C3 trees and shrubs co-exist.
The data are also consistent with the idea that phase transitions involve switching
between the dominant driving processes or limiting factors. Feedbacks between
processes stabilise phases and make reversals in vegetation phase unlikely
(hysteresis). Compared with management goals, there is no evidence that these
savannas have exceeded thresholds of potential concern, which state than woody
vegetation cover must not fall below 80% of its highest ever value.
doi:10.1016/j.sajb.2008.01.016
Conservation priorities on Madagascar: Synergy between surveys and
geological history in understanding patterns
S.M. Goodman
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Vahatra, BP 3979, Antananarivo (101), MadagascarMadagascar is well known as one of the principal “hotspot” regions of the
world, associated with unprecedented levels of endemic organisms and con-
tinued threats to the remaining natural ecosystems. Recent biological exploration
of unknown or poorly known forested regions of the island has revealed a myriad
of organisms that were previously unknown to science. Much of this work has
been undertaken in the context of a program to develop new generations of
Malagasy field and conservation biologists. Data from these inventories have
been of considerable importance in understanding the island's biogeographic
patterns and refining hypotheses to explain the evolution of these organisms and
their current distributions. The geological history of the island contains certain
events in both deep and relatively recent geological time that appear to have given
rise to unusual aspects in the moulding of the biotic communities and patterns of
speciation. These include the early split betweenMadagascar and India that had a
pronounced impact on vertebrate community structure and the elevational dis-
tribution of certain organisms. Using an analysis of watersheds in the context of
Quaternary climatic shifts, a new mechanistic model has been developed to
explain the process of explosive speciation on the island. River catchments with
their sources at relatively low elevations were zones of isolation and hence led to
the speciation of locally endemic taxa, while those at higher elevations were
zones of retreat-dispersion and hence contain proportionately lower levels of
micro-endemism. These results provide a framework for biogeographic and
phylogeographic studies, as well as a basis for prioritizing conservation actions of
the remaining natural forest habitats on the island.
doi:10.1016/j.sajb.2008.01.017
Global change affects ecosystems through biodiversity responses
C. Körner
Institute of Botany, University of Basel, Schoenbeinstr. 6, CH-4056 Basel,
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In this presentation I will present examples which illustrate the
significance of differential responses of plant species to environmental
changes. While it is obvious that species matter when we consider invasions or
extinctions of taxa, species specific responses to the more gradual influences
of changes in temperature, moisture regime and atmospheric chemistry (CO2,
nutrient deposition, pollutants) are often disregarded. We know from
palaeobotany that all past migrations in responses to climate change were
species specific and we have no reason to expect future migrations to be not.Examples will include high altitude plant species responses to global warming,
responses to enhanced nitrogen deposition and to elevated atmospheric CO2
concentrations. I will illustrate CO2 effects, both direct (‘CO2-fertilization’)
and indirect (CO2 induced water savings), with data for diverse grassland and
forest ecosystems. In no case was the response predictable by a priori plant
functional types (PFTs), which complicates projections into the future.
Unfortunately, species do matter, and it is difficult to identify traits which may
explain such responses. One case of common responsiveness of a PFT to
elevated CO2 seems to be the response of lianas in deep forest shade. Their
significant stimulation by CO2 might cause forests, tropical ones in particular,
to become more dynamic, and thus, cause reductions in carbon stocking, rather
than increases as predicted from first principle (photosynthis) based model-
ling. This is a striking example where biodiversity has the potential to overrun
physiology based ecosystem.
doi:10.1016/j.sajb.2008.01.018
Biogeography of the Acanthaceae
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dDuke University, USAAcanthaceae s.l. (i.e., including Thunbergioideae and Nelsonioideae) have
more than 4000 species, are distributed pantropically and subtropically worldwide,
and occur in a wide range of habitats, from deserts to tropical rainforests. As our
knowledge of phylogenetic relationships among Acanthaceae has developed over
the last decade, it has become clear that the family presents intriguing biogeographic
patterns and provides an excellent framework for testing hypotheses regarding the
processes that have yielded these patterns. A number of the major clades within
Acanthaceae originated in the Old World, underwent a single dispersal event to the
New World and then differentiated profusely there (e.g. Acantheae; Justicieae:
Isoglossinae, Tetramerium Lineage, New World “justicioids”). In other cases, the
same biogeographic pattern (i.e., a single dispersal event to the New World and
extensive radiation there) occurred within genera (e.g., Mendoncia, Dicliptera,
Ruellia). In a few cases, dispersal to the New World has not been accompanied by
extensive radiation such that Old World diversity exceeds New World (e.g., a
handful of species in each of two New World clades of the large [ca. 100 species]
and mostly Old World genus Lepidagathis). The extreme case here is Barleria, a
genus of at least 250 species of which only one occurs in theNewWorld.We test the
hypotheses that (1) hummingbirds and (2) adaptation to xeric subtropical habitats
have been positive factors in diversification in the New World compared to Old
World sister taxa.
doi:10.1016/j.sajb.2008.01.019
Reading the landscape: Concepts and procedures for evaluating soil health
D. Tongway
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At an international workshop in London in 1994, the executive summary
stated that “Soils are one of the most poorly researched habitats on earth”. In
2006, a review article in the European Journal of Soil Biology recorded that
there was “surprisingly widespread lack of interest in the sustainable use of
soil, a key resource.”With global population growth and global warming being
so well-reported in the media, I find it puzzling that the “market” does not value
soil and support co-ordinated research into its better understanding and
management. With my colleagues in CSIRO Sustainable Ecosystems, I have
developed a rapid methodology to assess “soil health” in its landscape and land-
use contexts. The approach, called “landscape function analysis” (LFA), is
359SAAB Annual Meeting Abstractscomprised of three components: a conceptual framework that depicts how
landscapes work as systems, based on the processes that affect the availability of
vital resources in space and time, a field procedure collects data about soil
surface processes and an interpretational framework facilitates informed
management decisions about landscape management. Problem isolation and
rehabilitation of degraded lands is a specific application, so that causes, rather
than merely symptoms are addressed. Self-sustainability, resilience and critical
thresholds in landscapes are concepts that are explicitly and directly addressed.
The procedure has been implemented in rangelands, farmlands, mined lands and
nature conservation lands. Unlike most concepts and procedures, LFA does not
address specific biota as such, nor deal with abstract metaphors. Awide range of
community groups are able to take advantage of the procedure, which is also
called “reading the landscape”.
doi:10.1016/j.sajb.2008.01.020
LEAP Year 2008: LEA proteins come of age
A. Tunnacliffe
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The name LEA protein, a contraction of late embryogenesis abundant
protein, began to be used in print ∼21 years ago, although the genes and
proteins in question had been discovered five years or so before that. It
therefore seems timely to review what we know of LEA protein function so
far, and to look ahead to the remaining research questions in the field. Early
attempts to understand the role of these proteins met with some frustration, but
expression patterns and transgenic studies were commensurate with a function
in cold tolerance and water stress tolerance in many plant species, and in
acquisition of desiccation tolerance in developing seeds. Three major groups
of LEA proteins have been described and homologues of group 1 and 3
proteins have been found outside the plant kingdom, among bacteria and
invertebrates. In recent years, a growing number of in vitro studies have
highlighted potential functions for LEA proteins as protein and membrane
stabilisers, antioxidants, ion sinks and hydration buffers. To some extent, these
various functions are distributed between different LEA protein groups, but a
few examples suggest a degree of multifunctionality. More recently, we have
shown in vivo function of a group 3 protein expressed in mammalian cells
where it ameliorates formation of inclusion bodies by aggregation-prone
proteins such as those associated with neurodegenerative disorders in humans.
Further experiments of this kind should provide insight into the function of
LEA proteins in the living cell and therefore deepen our understanding of
stress tolerance and seed development.
doi:10.1016/j.sajb.2008.01.021
Fire management in South Africa's conservation areas: Why bother?
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Many of South Africa's vegetation types are fire-prone and fire-adapted. The
vegetation evolved under a particular fire regime, but this may be changing as
landscapes become fragmented, as human ignition sources become more dom-
inant, as fire suppression becomes more effective, and as climate change happens.
This talk will address three questions: (1) Is there evidence that fire regimes are
changing?; (2) If they are, does it matter?; and (3) If itmatters,what canwe do about
it? Evidence will be drawn from areas with good fire records, including many
conservation areas in the fynbos and savanna biomes. Evidence from the fynbos
biome suggests that short-interval (b6 years) fires are becoming more common,
and that mean fire return periods, measured on a decade-by-decade basis, have
decreased from ∼30 to 13 years in some areas. Modern fynbos fire regimes aredominated by unplanned wildfires, which account for N90% of area burnt. The
increase in short-interval burning was associated with increased human
populations, and therefore ignitions. More remote areas tend to have less short-
interval fires. These trends, if they continue, could have detrimental effects on
many dominant plant species, and they could exacerbate the problem of invasive
alien plants. In the Kruger National Park (a savanna ecosystem), the current fire
management approach combines point ignitions with unplanned and lightning
fires. Under this system, wildfires account for N50% of area burnt. The approach is
based on the untested assumption that a diverse fire regime will promote bio-
diversity. This assumption needs to be critically assessed. Early fire regimes in the
Kruger National Park would almost certainly have been driven predominantly by
lightning ignitions, which would have occurred late in the dry season. Historic
human population levels would have been much lower, and lightning-ignited fires
probably dominated. The new approach seeks to spread fires across the dry season.
Such shifts in fire season (from late season, relatively low intensity fires to more
intense, dry season fires) may exacerbate tree mortality in combination with
elephants, which do considerable damage to woody vegetation, and increase the
mortality of trees following fires. Human ignition pressures therefore appear to be
dominating modern fire regimes. Evidence suggests that climate conditions com-
bined with modern ignition pressures prevent effective management of fire regimes
in our important conservation areas, and unplanned wildfires will continue to
dominate. The potentially serious consequences of this will require a more
pragmatic approach to firemanagement, inwhich these realities are recognised, and
which will focus our limited resources on areas where key impacts can be avoided.
doi:10.1016/j.sajb.2008.01.022
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Approaches to improve seed production of Jatropha curcas L.
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Pietermaritzburg, Private Bag X01, Scottsville 3209, South AfricaJatropha curcas L. (Euphorbiaceae) potentially can become one of the
world's key energy crops. The seeds can produce crude vegetable oil that can be
refined into high quality biodiesel. Low numbers of female flowers, limited
branching and inadequate pollination are the major factors that limit seed
production and thus oil yield of J. curcas. To understand the breeding system of
J. curcas, bagged vs. open and self vs. cross pollination were studied. Fruits
from open-pollinated flowers were significantly more numerous, larger and
heavier than those produced from autogamous self-pollinated flowers. Cross-
pollinated flowers had significantly higher fruit set than self-pollinated flowers.
However, supplemental cross- and self-pollination did not significantly increase
fruit set. Flowers exposed to single and multi visits by honeybees set
significantly more fruits than those which received no visits, indicating that
honeybees are effective pollinators. Benzyladenine and hand-pruning produced
significantly more branches than the control and other treatments (TIBA,
Dikegulac and MH) after 90 days. Dikegulac, BA and TIBA treatments
significantly increased shoot length. These results suggest that fruit production
in J. curcas can be boosted by manipulating biological processes of pollination
and growth.
doi:10.1016/j.sajb.2008.01.023
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